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DOCUMENT- IDENTIFIER: US 6424615 Bl 

TITLE: Optical disk having plurality of volumes, recording device and reproduction 
device for same 

Abstract Text (1) : 

An optical disk has a recording surface which is divided in the radial direction of 
the optical disk into a plurality of volumes. Each volume consists of a lead-in 
area, a program area and a lead-out area. Each of the volumes has a recording 
capacity which is not constant and has absolute position information recorded 
therein. The absolute position information consists of time information starting 
from a common initial value. The lead-in area, program area and lead-out area of the 
respective volumes is adapted to have information of the Compact Disc format 
recorded therein and adapted to have volume number information corresponding to the 
volume number thereof recorded in a predetermined position of the area. In one 
aspect of the invention, a part or all of the volumes has a higher recording density 
than a standard recording density determined by the Compact Disc format and absolute 
address information continuously increments from an initial value without 
overlapping among the respective volumes and address information is independent from 
the absolute address information. In another aspect of the invention, address 
information and absolute address information recorded in the first volume are within 
a range determined by the Compact Disc format and address information and absolute 
address information recorded in the second and subsequent volumes are larger than a 
value determined by the Compact Disc format. 

Brief Summary Text (23) : 

For achieving the second object of the invention, there is provided an optical disk 
having a recording surface on which information prepared in accordance with a CD 
format is recorded and which is divided in the radial direction of the disk into a 
pluralit y of volumes each comprising a combination of a lead-in area, a program area 
and a lead-out area, a part or all of said volumes having a higher recording density 
than a standard recording density determined by the CD format, absolute address 
information recorded in the program area and the lead-out area of each of said 
volumes being made of address information which continuously increments from an 
initial value without overlapping among the respective volumes, and address 
information recorded in the lead-in area of each of said volumes is made of address 
information of a system which is independent from the absolute address information 
recorded in the program area and the lead-out area. 

Brief Summary Text (33) : 

For achieving the above described third object of the invention, there is provided 
an optical disk having a recording surface on which information prepared in 
accordance with a CD format is recorded and which is divided in the radial direction 
of the optical disk into a plurality of volumes each comprising a combination of a 
lead-in area, a program area and a lead-out area, information being recorded in an 
innermos t first volume with a standard recording density determined by the CD format 
and information being recorded in a second and subsequent volumes on the outer 
peripheral side of the optical disk with a recording density which is higher than 
the standard recording density determined by the CD format, address information 
recorded in the lead-in area of the first volume and absolute address information 
recorded in the program area and the lead-out area of the first volume being made of 
address information within a range determined by the CD format and address 
information recorded in the lead-in area of the second and subsequent volumes being 
made of address information which is larger than a value determined by the CD 
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CLAIMS : 



18. An optical disk as defined in claim 17 wherein a part or all of said volumes 
have a higher recording density than a standard recording density determined by the 
Compact Disc format, and the first address information recorded in the program area 
and the lead-out area of each of said volumes is comprised of address information 
which continuously increments from an initial value without overlapping among the 
respective volumes. 

24. An optical disk having a recording surface on which information prepared in 
accordance with a Compact Disc format is recorded and which is divided in a radial 
direction of the optical disk into a plurality of volumes each comprising a 
combination of a lead-in area, a program area and a lead-out area, absolute address 
information recorded in the program area and the lead-out area of each of said 
volumes being comprised of address information which does not overlap among the 
respective volumes, address information recorded in the lead-in area of each of said 
volumes being comprised of address information which is distinguishable from the 
absolute address information recorded in the program area and the lead-out area, a 
part or all of said volumes having a higher recording density than a standard 
recording density determined by the Compact Disc format, the absolute address 
information recorded in the program area and the lead-out area of each of said 
volumes being comprised of address information which continuously increments from an 
initial value without overlapping among the respective volumes, wherein address 
information recorded in the lead-in area of an innermost first volume is comprised 
of address information within a range determined by the Compact Disc format and 
address information recorded in the lead-in area of a second volume is comprised of 
address information which increments from the inner peripheral side of the disk and 
in which a digit of 10 of minute information is formed in hexadecimal and a final 
value ends with F9 minute, 59 second, 74 frame. 

27. An optical disk having a recording surface on which information prepared in 
accordance with a Compact Disc format is recorded and which is divided in a radial 
direction of the optical disk into a plurality of volumes each comprising a 
combination of a lead-in area, a program area and a lead-out area, the program area 
and the lead-out area of the respective volumes recording first address information, 
the lead-in area of the respective volumes recording second address information, the 
first address information and the second address information recorded in one of said 
volumes being comprised of address information within a range determined by the 
Compact Disc format, the second address information recorded in volumes other than 
the one of said volumes being comprised of address information having a value which 
is greater than the range determined by the Compact Disc Format, wherein information 
is recorded in an innermost first volume with a standard recording density 
determined by the Compact Disc format and information is recorded in a second and 
subsequent volumes on an outer peripheral side of the optical disc with a recording 
density which is higher than the standard recording density determined by the 
Compact Disc format, the second address information recorded in the lead-in area of 
the first volume and the first address information recorded in the program area and 
the lead-out area of the first volume being comprised of the address information 
within the range determined by the Compact Disc format and the second address 
information recorded in the lead-in area of the second and subsequent volumes being 
comprised of the address information which is larger than the value determined by 
the Compact Disc format. 

36. An optical disk reproduction device for reproducing an optical disk having a 
recording surface on which information prepared in accordance with a Compact Disc 
format is recorded and which is divided in a radial direction of the optical disk 
into a plurality of volumes each comprising a combination of a lead-in area, a 
program area and a lead-out area, address information recorded in the lead-in area 
of a part of said volumes and absolute address information recorded in the program 
area and the lead-out area of the respective volumes being comprised of address 
information within a range determined by the Compact Disc format and address 
informat ion recorded in the lead-in area of volume other than the part of said 
volumes being comprised of address information which is larger than a value 
determined by the Compact Disc format, said optical disk reproduction device 
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including a circuit which analyzes address information within a range determined by 
the Compact Disc format and address information of a larger value than the value 
determined by the Compact Disc format and a control circuit which reads, during 
reproduction of each of said volumes, the information indicating existence of a next 
volume and, when the information indicating existence of the next volume is 
available, allows access to the next volume whereas, when the information indicating 
the next volume is^ not available, prohibits access beyond the current volume. 
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(57) ABSTRACT 

An optical disk has a recording surface which is divided in 
the radial direction of the optical disk into a plurality of 
volumes. Each volume consists of a lead-in area, a program 
area and a lead-out area. Each of the volumes has a recording 
capacity which is not constant and has absolute position 
information recorded therein. The absolute position infor- 
mation consists of time information starting from a common 
initial value. The lead-in area, program area and lead-out 
area of the respective volumes is adapted to have informa- 
tion of the Compact Disc format recorded therein and 
adapted to have volume number information corresponding 
to the volume number thereof recorded in a predetermined 
position of the area. In one aspect of the invention, a part or 
all of the volumes has a higher recording density than a 
standard recording density determined by the Compact Disc 
format and absolute address information continuously incre- 
ments from an initial value without overlapping among the 
respective volumes and address information is independent 
from the absolute address information. In another aspect of 
the invention, address information and absolute address 
information recorded in the first volume are within a range 
determined by the Compact Disc format and address infor- 
mation and absolute address information recorded in the 
second and subsequent volumes are larger than a value 
determined by the Compact Disc format. 

36 Claims, 15 Drawing Sheets 




